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A METHOD OF PRODUCING A PLASTIC PRODUCT AND AN ARRANGEMENT 
FOR MOULDING PLASTIC PRODUCTS UTILISED THEREFOR 

Technical field 

The present invention relates primarily to a method of producing a plastic 
product having at least one outer surface assigned a microstructure, utilising an 
arrangement for moulding plastic products. 

This arrangement for producing plastic products has at least two mould 
parts movable towards and away from each other, a predetermined volume or 
quantity of a viscous polymerisable plastic material being supplied to a first cavity 
formed between the mould parts. 

By the expression "polymerisable plastic material" is meant a plastic ma- 
terial having a viscosity equivalent to that of water or thinly fluid syrup. 

The method in accordance with the invention is designed for use in both 
die-casting and compression moulding. 

In the case of die-casting the mould parts assume a co-operating position 
in relation to each other and a cavity formed between the mould parts has a 
shape conforming to an outer shape of the plastic product, viscous plastic mate- 
rial being pressed into the cavity and being permitted to polymerise there. 

In the case of compression moulding the mould parts shall be able to as- 
sume an almost fully united position in order to allow a predetermined volume or 
quantity of a viscous polymerisable plastic material to be supplied to a first cavity 
formed between the mould parts. 

The method in accordance with the invention is thus based on the mould 
parts being subsequently compressed to a fully united position and said viscous 
plastic material being distributed under a positive pressure within a smaller sec- 
ond cavity corresponding to the shape of the final plastic product, the outer form 
of which will conform to the internal shape of the second cavity formed by the 
mould parts. 

The defining inner surfaces of the second cavity will thus correspond to 
the outer defining surfaces for the final product. However, each microstructured 
surface portion of the final product will have its corresponding microstructured 
surface portion in the second cavity. 
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Polymerisation of the viscous plastic material is then performed, with the 
mould parts in fully united position and, after said polymerisation of the plastic 
material, the mould parts are caused to move apart from each other to allow re- 
moval of a finished plastic product from the second cavity formed by the mould 
5 parts. 

In this context it should be mentioned that by the expression "polymeris- 
able plastic material" is meant a plastic which is supplied in thinly fluid form to a 
first cavity formed between the mould parts and which is distributed in its thinly 
fluid form within a second cavity by the movement of the mould parts towards 

10 each other, thereby filling out and penetrating into the surface portions of the mi- 
crostructure in one or more mould parts, whereafter measures are taken to cure 
or polymerise the plastic material in the second cavity. 

Polymerisation of the plastic material may be carried out by means of 
various known methods. 

15 For instance an addition curing component may be added to the plastic 

material used, a so-called two-component system, or a plastic material may be 
chosen that is cured when subjected to light such as UV (ultraviolet) light, a plas- 
tic material curable when subjected to heat, or a plastic material with catalytic 
properties for polymerising, etc. 

20 Thus the invention is not based primarily on the use of such viscous 

thermoplastic materials with which a desired curing shall occur by a hot plastic 
material being introduced under a positive pressure between fully united mould 
parts forming said second cavity and where the curing occurs by cooling of the 
mould parts and the inner structure of the second cavity. 

25 The invention relates secondly to an arrangement for producing plastic 

products, designed to enable performance of the method in accordance with the 
invention. 

Although the invention may be applied in the die-casting technology the 
significant properties of the invention will be illustrated in the following in the 
30 compression moulding technology, utilising a viscous polymerisable plastic mate- 
rial. 
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Background art 

Various methods have been proposed for producing a plastic product with micro- 
structured surface portions, utilising an arrangement for producing plastic prod- 
ucts. 

5 Considering the application so significant for the present invention, name- 

ly the prime object of providing a method and an arrangement for producing plas- 
tic products for the manufacture of plastic discs containing information, such as 
CD discs. DVD discs or, in a wider application, micromechanical discs of various 
types, a plurality of methods and anrangements are known. 
10 Microfiuids fall within the latter application, where a fluid shall pass 

through channels in the disc formed by means of micromechariics, for measuring 
various entities. Open channels in the surface may here be covered by a lid in or- 
der to form closed channels in the surface. 

A more specific application is to allow winding channels to be formed on a 
15 disc in order to separate different DNA molecules with electrophoresis. A voltage 
forces the molecules forward and an optical detector registers when they arrive. 

The microstructure of CD discs and storage of information currently has a 
height of 0.1 pm and a breadth (elevation and depression) of 0.7 pm. 

The microstructure useful in microfiuids for flow handling and optics may 
20 have a height of 10-100 |jm and a channel breadth of 20-100 pm. 

For information storage it is known to produce CD discs with high or ex- 
tremely high storage capacity. 

In this context it should be mentioned that CD discs of the type under dis- 
cussion have been given various designations for the relevant storage capacity, 
25 such as DVDS, DVDS (Digital Versatile Disc), where the figure stated indicates 
the storage capacity in Gbyte. 

An arrangement for producing plastic products which is currently extreme- 
ly useful for producing such CD discs is the use of an injection moulding machine 
for thermoplastics where two mould parts used shall assume a position fully co- 
30 operating with each other and where the mould parts form said second cavity. 

In this co-operating position a heated thermoplastic compound, in the 
form of a plastic composite, is pressed through a fixed mould part to a space or a 
second cavity formed between the two mould parts, for die-casting of a flat plastic 
component with microstructured surface portions. 
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The movable mould part is then moved away from the fixed mould part 
and the formed flat moulded plastic component or the CD disc is removed from 
the movable mould part. 

In this application curing of the thermoplastic material occurs through a 

5 considerable drop in temperature, usually in the order of 1 0O^C. The drop in tem- 
perature stated here applies to the difference between the temperature of the 
feeding screw and of the plastic product upon removal from the mould parts. 

The ambition to maintain a high rate of manufacture demands a tempera- 
ture in the mould parts and the second cavity that has a cooling and curing effect 

10 on the thermoplastic material supplied, with reduction of the replication ability as 
regards the microstructured surface section. 

However, the present invention is also based on an, albeit, previously 
known method of producing a plastic product and an arrangement for producing 
plastic products which, as a result of the thermoplastic-based manufacturing 

15 method described has been pushed aside since, with current technology and de- 
mands, it has been considered too expensive and too slow. This method with an 
arrangement for producing plastic products has therefore only be used to a lim- 
ited extent for producing genuine, complete plastic products with one or more mi- 
crostructured surfaces. 

20 The method and the arrangement for producing plastic products from 

which the present invention can be deemed to emanate are shown and described 
in more detail in the publication "High Density CD and Industrial approach", publi- 
cation number ISBM 90-80 2001-2-3, particularty pages 77-79. 

The method and arrangement for producing plastic products from which 

25 the present invention has been developed are described in more detail with refer- 
ence to the following Figures 1 and 2. 

The advantage with this method and the associated arrangement for pro- 
ducing plastic products is that the replication capacity is good, thanks to a polym- 
erisation of the plastic material, in that a viscous plastic material can be pressed 

30 out into a second space and is only thereafter activated so that polymerisation 
occurs. 

Additional examples of the state of the prior art are shown and described 
in the following patent publications: 
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EP-A1>0 628 957 

Here is shown and described an arrangement for injection moulding of 
optical recording blanks comprising two mould parts, moveable towards each 
other, which are designed and dispiaceable in order to form a cavity between 
5 them, corresponding to the shape of the recording blank. 

Referring now to Figure 6, the arrangement is shown in cross-section and 
from this figure it can be seen that a polycarbonate-based plastic shall be 
pressed in a mouldingapparatus based on the principle of injection. 

The moulding process, for the manufacturing of an optical disc substrate. 
10 is based upon that an outer edge (21 a) for the movable mould part (21 ) shall be 
brought into contact with the upper surface (28a) for the mould support (28) and 
which is arranged at the periphery of the lateral side part (22) of the cavity in or- 
der to close the mould. 

In this position, the plastic material is injected from the orifice (27) and the 
15 nozzle (13) and into the space (20). During this injection process, the space is 
opened by the moveable part (21 ) being displaced from this space according to 
Figure 7, and subsequently the parts are pressed together again towards the po- 
sition shown In Figure 6. according to Figure 8. 

It should especially be noted that the finished product will here comprise 
20 of an entire disc, (the central part of which does not display a hole) the central 
portion of which however is formed with a thinner area (of the part 24) and to this 
area is integrally attached a funnel-shaped part, cured by cooling and having the 
shape of a truncated cone, which must be regarded as a residual product. 

The thinner portion and the funnel-shaped part shall be separated 
25 through punching, in an operation completely separated from the moulding proc- 
ess, in order to subsequently be able to have a disc-form with a centrally oriented 
hole. 

To continue, it is obvious that the technique shown and described here, is 
based on die-casting or compression moulding of a plastic material, which is 
30 made slightly viscous through heating, and through a reduction of temperature in 
the mould is allowed to solidify to a disc substrate. 
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EP-A1-0 540 843 

Here is shown and described a process for producing optical discs. It Is 
proposed that onto a substrate (3), made of silicone, quartz, glass or metal, is 
applied a photo-resistant in the shape of a layer (1 ) and through exposure to 
5 light, developing and etching, a punch or stamper (6) is obtained and thereby a 
duplication may be achieved of an information pattern for an optical disc sub- 
strate by using a plastic, curable by means of UV light, a polymerised plastic 
material >A^ich is also used in the present invention. 

1 0 Account of the present invention 

Technical problems 

Considering the circumstance that the technical deliberations one skilled 
in the relevant art must perform in order to be able to offer a solution to one or 
more technical problems posed are initially an insight into the measures and/or 

15 the sequence of measures that must be taken and a choice of the means re- 
quired, and on the basis thereof, the subsequent technical problems should be 
relevant in arriving at the present invention. 

Considering the earlier state of the art as described above, and utilising a 
method described more fully in the preamble to claim 1 , and also an arrangement 

20 for producing plastic products described more fully in the preamble to claim 15, it 
should be deemed a technical problem to make use of the principles for the 
methods and the arrangement for producing plastic products described more fully 
in the above-mentioned publications, in order rationally, at lower cost and ob- 
serving higher precision, to be able to create such conditions that a plastic prod- 

25 uct can be produced having microstructure-related surface portions of various 
types. 

A technical problem exists, using simple measures, in being able to cre- 
ate such conditions that a viscous polymerisable plastic material can be supplied 
in a ring-shape to a cavity, such as around a hole pertaining to the finished plastic 
30 product, and that said viscous plastic material is distributed in a radial direction 
from said hole towards the peripheral edge area or areas of the plastic product. 

A technical problem also exists, using simple measures, in being able to 
create conditions for producing a plastic product with surface portions assigned a 
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microstructure where the microstructure can be chosen fine for storing information 
and/or coarse for other technical applications, such as microfluids. 

It should furthermore be considered a technical problem, using simple 
measures, to be able to create such conditions that the plastic product can be 
S produced by die-casting or compression moulding. 

A technical problem is also entailed in an application of this type, in being 
able to realise the significance of and advantages associated with being able to 
attach a substrate to one mould part, to which substrate the thin polymerisable 
plastic material shall adhere during the polymerisation. 
10 A technical problem is also entailed in being able to realise the signifi- 

cance of and advantages associated with one of the substrate's or the insert's 
surfaces defining the cavity having a microstructure or alternatively being covered 
by a layer. 

A technical problem is also entailed in being able to realise the signifi- 
15 cance of and advantages associated with one cavity-defining surface or an insert 
related thereto of a second mould part having a microstructure. 

A technical problem is also entailed In being able to realise the signifi- 
cance of allowing said second cavity to have the shape and thickness of a CD 
disc, or thinner, or the like, said second cavity being defined by the insert by an 
20 outer concentric circular ring around the peripheral edge area. 

A technical problem is also entailed in being able to realise the signifi- 
cance of and advantages associated with said substrate or insert forming an 
outer, annular ridge, the latter provided with narrow grooves. 

A technical problem is also entailed in being able to realise the signifi- 
25 cance of and advantages associated with letting said outer ring delimit the distri- 
bution of the plastic material before polymerisation by means of measures entail- 
ing curing by means of light or the like. 

A technical problem is also entailed in being able to realise the signifi- 
cance of said viscous plastic material being supplied to said cavity under positive 
30 pressure and by a circular valve arrangement. 

A technical problem is also entailed in being able to realise the signifi- 
cance of and advantages associated with said first and second cavities being 
placed under negative pressure until the mould parts have been moved to said 
fully united position. 
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It would appear to be a technical problem, using simple measures, to be 
able to create such conditions that said cavity is placed under negative pressure, 
at least while the viscous plastic material is being injected. 

Solution 

In order to solve one or more of the technical problems listed above, the 
present invention commences from a method of producing a plastic product hav- 
ing at least one microstructured surface or surface portion, utilising an arrange- 
ment for producing plastic products. 

This arrangement shall be provided with at least two mould parts movable 
towards and away from each other, a predetermined volume of a viscous polym- 
erisable plastic material being supplied to a cavity formed between the mould 
parts and that, after said polymerisation of the plastic material, the mould parts 
are caused to move apart from each other to allow removal of a finished plastic 
product the outer shape of which conforms to the inner shape of a cavity pro- 
duced by the mould parts. 

The Invention specifies that said viscous polymerisable plastic material 
shall be supplied to a cavity around a hole pertaining to the finished plastic prod- 
uct, and that said viscous plastic material shall, through the displacement move- 
ment of the mould parts towards each other or similar, be distributed in a direction 
from said hole towards the peripheral edge area of the plastic product. 

Suggested embodiments falling within the scope of the present invention 
include that, if the plastic product is produced by means of die-casting, when said 
mould parts assume a fully united position the viscous polymerisable plastic ma- 
terial is pressed in within a central area of the finished plastic product and in 
proximity to a hole allocated to the plastic product. 

If the plastic product is produced by means of compression moulding, in 
an almost fully united position of the mould parts and a first cavity thus formed 
between the mould parts, a predetermined volume of a viscous polymerisable 
plastic material is supplied to said first cavity, after which the mould parts are 
pressed together to a fully united position in order to distribute said plastic mate- 
rial within a second cavity the inner shape of which corresponds to the outer 
shape of the final plastic product, whereafter polymerisation of the plastic material 
occurs with the mould parts In a fully united position, then said viscous polym- 
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erisable plastic material shall be supplied to the first cavity within the central area 
of the finished plastic product and in proximity to a hole allocated to the plastic 
product. 

Furthermore, it is proposed that, upon movement of the mould parts to- 
5 wards a fully united position, said viscous plastic material shall be distributed 
within the cavity in a direction from said hole and towards the peripheral edge 
area of the plastic product. 

When producing a symmetrical disc the plastic material shall be supplied 
around a centrally located hole and the plastic material shall spread in radial di- 
10 rection. 

Suggested embodiments falling within the scope of the present invention 
also include that an insert or a substrate may be attached to at least one of the 
mould parts, to which insert or substrate the polymerisable plastic material shall 
adheres after polymerisation, 
15 Also proposed is that one of the substrate's surfaces defining the cavity 

may have a microstructure, preferably covered by a semi-reflecting layer. 

Also proposed is for one cavity-defining surface (or insert) of a second 
mould part to be partially or entirely microstructured. 

The invention also proposes that said second cavity be defined by an 
20 outer circular ring formed in an insert or in a substrate around a peripheral edge 
area before measures are taken to polymerise a plastic material enclosed in the 
second cavity. 

Also proposed is for said substrate to be provided with an outer, annular 
ridge, the latter provided with narrow grooves. 
25 Said outer circular ring may also be formed by means of surface- 

determined measures for curing by means of light or the like. 

Said viscous plastic material shall be supplied to said first cavity under 
positive pressure and via a circular valve arrangement. 

Said first cavity shall preferably be placed under negative pressure until 
30 and when the mould parts have been moved to said fully united position. 



Advantages 

The advantages that can be primarily considered significant for a method 
and an arrangement for producing plastic products in accordance with the inven- 
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tion are that conditions are thus created allowing a plastic material to be used 
which is not cured by adjusted temperature drops, to produce either discs with a 
fine microstructure and high storage capacity or discs with a coarse microstruc- 
ture suitable for other applications in the microstructure field, such as microfluids. 
5 The invention enables the use of a viscous plastic material with low tem- 

perature which gives good replication capability and where curing or polymerisa- 
tion occurs through measures other than drops in temperature, such as by being 
subjected to the influence of light, e.g. UV light. 

The present invention also enables the manufacture of discs for storing 

10 information, having high storage capacity, by offering at least two reflecting layers 
of microstructures where a first information surface must be serni-reflecting with a 
reflection factor of between 20 and 40%. 

The principal features of a method in accordance with the present inven- 
tion are defined in the characterizing part of the appended claim 1 and the princi- 

15 pal features of an arrangement for producing plastic products in accordance with 
the invention are defined in the characterizing part of the appended claim 15. 

Brief description ofttte drawings 

The previous state of the art and a presently proposed arrangement for 
20 producing plastic products, illustrating the significant features necessary for per- 
formance of the method in accordance with the invention will now be described in 
more detail with reference to the accompanying drawings, in which: 
Figure 1 shows a side view and generally an arrangement for producing 
plastic products, of a type known per se, 
25 Figure 2 shows various sequences of the production of a plastic product by 
means of compression moulding in the arrangement shown in Fig. 1, 
Figure 3 shows on a larger scale than in Figure 1, an assembly and co-opera- 
tion between two used mould parts, in accordance with the invention. 
Figure 4 shows on an enlarged scale a lower part for the assembly shown In 
30 Figure 3, 

Figure 5 shows on an enlarged scale co-operation significant to the invention 
between two mould parts at the peripheral edge part of a produced 
disc. 
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5 Figure 7 



Figure 6 shows, on a somewhat larger scale than in Figure 3, a valve ar- 
rangement significant to the invention, for pressing out a viscous 
polymerisable plastic material, Figure 6 showing the valve in a 
closed position and the mould parts in fully united position, 
shows the valve arrangement in an open position to enable a pre- 
determined volume of a viscous polymerisable plastic material to be 
pressed into a first space formed when the mould parts assume an 
almost fully united position to produce a first cavity, 
Figure 8 shows the mould parts in a fully united position and with the prede- 
10 termined volume distributed within a second cavity and along the 

whole disc produced, 
Figure 9 shows on a somewhat enlarged scale the edge area of a substrate 
or an insert, provided with an outer annular ridge and a seal offering 
a negative pressure in the first and second cavities, 
15 Figure 10 shows the possibility of forming an outer circular ring with the aid of 
light-curing measures, 
Figure 1 1 shows in perspective a disc produced in accordance with the inven- 
tion, 

Figure 12 shows a section through a fine microstructure for a disc carrying in- 
20 formation, such as a CD disc, and 

Figure 13 shows a section through a disc provided with coarse microstructure 
suitable for microfiuids. 



Description of the state of the art 
25 Figures 1 and 2 show schematically an arrangement for producing plastic 

products where the plastic product P formed has at least one surface with a mi- 
crostructure. 

The arrangement for producing plastic products has been designated 1 . 

The arrangement 1 is provided with at least two mould parts, an upper 
30 mould part 2 and a lower mould part 3, which are movable towards and away from 
each other with the aid of a first means 4. 

The arrangement 1 is designed to be able to produce a plastic product 
with a microstructured outer surface, said arrangement having at least two mould 
parts movable in relation to each other, a cavity formed between the mould parts 
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being supplied with a predetermined volume of a viscous polymerisable plastic 
material. 

After a polymerisation of the plastic material the mould parts are moved 
apart in order to allow removal of a finished plastic product, the outer shape of 
5 which conforms to the inner shape of the cavity formed by the mould parts. 

The arrangement 1 can be used for die-casting or compression moulding 
and the latter application will be described in more detail 

In almost fully united position of these two mould parts 2, 3 a first cavity is 
formed between the mould parts, and a predetermined volume of a viscous 
10 polymerisable plastic material 9 is supplied to said first cavity 5. This is achieved 
by means of second means 7. 

The mould parts 2 and 3 are pressed together by said first means 4 to a 
fully united position and, under positive pressure, said viscous plastic material 9 
is distributed within a smaller second cavity 6. 
15 The second cavity 6 corresponds to the shape of the final plastic product 

which, in the present application, consists of a disc such as a CD disc having one 
or more surfaces or surface portions provided with microstructure. 

Polymerisation of the plastic material in the second cavity 6 occurs with 
the mould parts 2. 3 in fully united position, with the aid of a third means 8 in the 
20 form of a light-generating unit, such as a UV light generating unit. 

After said polymerisation of the plastic material by subjection to the influ- 
ence of light, the mould parts are caused by said first means 4 to move apart from 
each other, thereby allowing removal of a finished polymerised plastic product 
from the second cavity 6 formed by the mould parts. 
25 Figure 2 illustrates in sequence the method of producing a plastic product 

with a microstructured surface according to the known method. 

Description of a proposed embodiment 

The invention now specifically states that said viscous polymerisable 
30 plastic material shall be supplied to the cavity around a hole pertaining to the fin- 
ished plastic product, and that said viscous plastic material is distributed in a di- 
rection from said hole and towards the peripheral edge area of the plastic prod- 
uct. 
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It is also specified that when production of the plastic product is per- 
formed by means of die-casting said mould parts should assume a fully united 
position. In this position the viscous polymerisable plastic material is pressed into 
the central area for the finished plastic product in proximity of a hole pertaining to 
the finished plastic product. 

When the plastic product is produced by means of compression moulding 
wherein, in almost fully united position of the mould parts a first cavity 5 is formed 
between the mould parts, a predetermined volume of a viscous polymerisable 
plastic material 9 is introduced to said first cavity, after which the mould parts are 
pressed together to a fully united position in order to distribute said plastic mate- 
rial 9 within a small, second cavity 6, the inner shape of which corresponds to the 
outer shape of the final plastic product, whereafter polymerisation of the plastic 
material occurs with the mould parts in fully united position, said viscous polym- 
erisable plastic material shall be supplied to the first cavity within the central area 
of the finished plastic product and in proximity to a hole allocated to the plastic 
product. 

Said viscous plastic material is distributed within the reduced volume of 
the cavity in a direction from said hole towards the peripheral edge area of the 
plastic product when the mould parts are moved towards a fully united position. 

For production of a symmetrical disc it is proposed that the plastic mate- 
rial be supplied around a centrally placed hole and that the plastic material 
spreads in radial direction. 

Figure 3 shows in side view and in section, two mould parts 2, 3 in the ar- 
rangement 1 for producing plastic products, these parts being shown in fully 
united position, thereby revealing the second cavity 6 which corresponds to the 
shape of the finished disc-shaped plastic product P. 

Figure 7 shows a side view of the relative position between the mould 
parts 2, 3 upon the formation of said first cavity 5 therebetween. 

Said viscous polymerisable material 9 shall be supplied via a second 
means 7 to the first cavity 5 around a centrally placed hole 10a, pertaining to the 
plastic product, in a produced multi-layered disc 1 0. 

When the mould parts 2, 3 are moved by said first means 4 towards a 
fully united position, said viscous plastic material 9 shall be caused to spread 
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uniformly radially from said hole 10a towards the peripheral edge area 10b of the 
plastic product P. 

Figure 4 shows how the second means 7, in the form of a pump and a 
volume- or pressure-regulating circuit, feeds viscous polymerisable plastic mate- 
5 rial (9) through a connection 12 and a tube 13 up to a valve 14 (shown in more 
detail in Figures 6, 7 and 8). 

Figure 5 shows the left-hand peripheral edge area 10b in Figure 3 on a 
somewhat enlarged scale, from which it is clear that a viscous polymerisable 
plastic material 9 has been pressed out towards the edge of a fiat substrate 1 5, 
10 manufactured previously and serving as an insert or a carrier, after the plastic 
material 9 has been polymerised to a hard disc 9'. 

The disc 10 may thus (according to Figure 11) consist of a inserted sub- 
strate 15 with a surface 15a having a microstructure 15b, a semi-transparent or 
semi-reflecting thin layer 20, and a polymerised cured disc 9' produced through 
15 plastic moulding and having a microstructure 9a' and a reflecting layer 9b\ pro- 
duced in a separate station. 

The transparent substrate 15 with the semi-reflecting layer 20 shall now, 
as an insert, be coated with a polymerisable hard transparent disc 9', with a mi- 
crostructure 9a' formed by the second mould part. 
20 Figure 6 shows in side view and in section an embodiment of a valve ar- 

rangement 14. 

This shows how a central channel 13 communicates with a space 14a via 
one or more radially directed channels, one of which has been designated 1 3a. 

Figure 6 shows, in an enlarged detail, that the space 14a is sealed 
25 against an edge 14b and the outer, surface of a cone 14c having the shape of a 
cylinder and a truncated cone. 

Figure 6 also illustrates that the preformed substrate 15 made of plastic 
and having a microstructured surface 15a adhering to one mould part 2, against 
which substrate 15 and a layer 20 covering the surface 15a the polymerisable 
30 plastic material 9 is intended to adhere upon polymerisation to a hard disc 9'. 

One cavity-defining surface 15a of the substrate15 may be smooth but in 
the embodiment shown by way of example in Figure 6 this surface 15a is shown 
as having a microstructure 15b. 
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The cavity-defining surface 3a of the other mould part 3 is intended to 
have a microstructure 3b. 

Although the drawings here show that the microstructure 3b is formed di- 
rectly on the surface 3a of the second mould part 3, there is nothing to prevent an 
5 insert or a substrate corresponding to the substrate 1 5 from being applied on this 
surface 3a, the substrate being adhered against the surface 3a to the second 
mould part 3. 

As previously mentioned said second cavity 6, in the shape of a CD-disc, 
is designed to be defined by a pin 14d inserted through the hole 10a, and an 
10 outer circular ring oriented at a peripheral edge area 10b, before measures are 
taken via a third means 8 for polymerisation of an enclosed plastic material. 

An outer, annular ridge 15d provided with a plurality of outwardly directed 
grooves 15d' is applied on said substrate 15. 

Said grooves 15d' may advantageously be radially oriented, but may also 
15 be arranged obliquely or in the shape of a labyrinth. 

Figure 9 shows that the ridge 15d shall seal against the surface 3a and 
that, if the second cavity 6 is filled irregularly from the hole 10a, the plastic mate- 
rial 9 shall be prevented from flowing further. A number of grooves 15d' in the 
ridge 15d increases the resistance of the plastic material against flowing out. in 
20 favour of an easier flow-path via other channels. 

The size and number of the grooves 15d' is a question of dimensioning, 
based on the relevant application and plastic material selected. 

Figure 10 shows that an outer circular ring 9d may be formed by means of 
light-curing measures or the like. 
25 Figure 10 shows that a mask 30 is placed centrally over the substrate 1 5 

and, via a line 15e, shadows a considerable part of the plastic material 9 of the 
disc 10 but illuminates a circular ring-shaped part 9d, before the material 9 of the 
disc 10 is polymerised to 9'. 

When the plastic material 9 is pressed out to the part 9d, it is polymerised 
30 and forms a constriction or ridge that prevents further passage of plastic material 
9 with a distribution of the plastic material 9 within the second cavity 6. 

The mask 30 can then be removed so that the rest of the plastic material 
9 can be subjected to polymerisation to a hard disc 9'. 
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Said viscous plastic material 9 is intended to be able to be supplied via 
second means 7 to said first cavity 5 under suitable positive pressure and via a 
circular valve arrangement 14. 

Said first cavity is placed under negative pressure by a fourth means 
5 during the time while the mould parts are being moved to said fully united posi- 
tion. 

Figure 9 illustrates how cavities 5 and 6, respectively, are sealed by a 
sealing ring 40 when a negative pressure prevails. 

Figure 1 1 shows in perspective a disc 10 produced in accordance with 
10 the present invention, from a substrate 15 with a downwardly facing surface 15a 
assigned a microstructure 15b, and covered by a semi-reflecting layer 20. 

This microstructure 15a is now reproduced in mirror-inversion on a sur- 
face of the polymerised layer 9\ which has a microstructure 9a' on its surface 9a 
corresponding to microstructures for the surface 3a. 
15 The surface 9a belonging to the microstructure 9a' may advantageously 

be covered with a reflecting layer 9b'. 

In accordance with the invention and Figure 12. the disc 10 can be given 
a fine micro-structure 1 0f with the layer 9b', thereby making the disc 10 suitable 
for storing information, such as a CD-disc in accordance with Figure 1 1 . 
20 In accordance with the invention the disc 10 can be given a coarse, 

channelled microstructure lOe. Figure 13 illustrates an application in which the 
disc 10 rests on a carrier 130 and seals a channel 131. 

A fluid 132 flows through channels 131 and the fluid 132 can be analysed 
via laser beams 133 or the like through the disc 10. 
25 The invention is naturally not limited to the embodiment described above 

by way of example. Modifications are possible within the scope of the inventive 
concept illustrated in the appended claims. 
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CLAIMS 

1 . A method of producing a plastic product having a microstructured outer 
surface, utilising an arrangement for moulding plastic products, said arrangement 

5 having at least two mould parts movable towards and away from each other, a 
predetermined volume of a viscous polymerisable plastic material being supplied 
to a cavity formed between the mould parts, after which polymerisation of the 
plastic material occurs and, after said polymerisation of the plastic material, the 
mould parts being caused to move apart from each other to allow removal of a 

10 finished plastic product the outer shape of which conforms to the inner shape of 
the cavity produced by the mould parts, characterized in that said viscous poly- 
merisable plastic material is supplied to the cavity around a hole pertaining to the 
finished plastic product, and in that said viscous plastic material shall be distrib- 
uted in a direction from said hole towards the peripheral edge area of the plastic 

15 product. 

2. A method as claimed in claim 1 wherein the plastic product is produced 
by means of die-casting, characterized in that when said mould parts assume a 
fully united position the viscous polymerisable plastic material is pressed in within 

20 a central area of the finished plastic product and in proximity to a hole allocated to 
the plastic product. 

3. A method as claimed in claim 1 wherein the plastic product is produced 
by means of compression moulding where, in an almost fully united position of the 

25 mould parts and a first cavity thus formed between the mould parts, a predeter- 
mined volume of a viscous polymerisable plastic material is supplied to said first 
cavity, after which the mould parts are compressed to a fully united position in or- 
der to distribute said plastic material within a smaller second cavity, the inner 
shape of which corresponds to the outer shape of the final plastic product, 

30 whereafter polymerisation of the plastic material occurs with the mould parts in a 
fully united position, characterized in that said viscous polymerisable plastic 
material is supplied to the first cavity within the central area of the finished plastic 
product and in proximity to a hole allocated to the plastic product. 
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4. A method as claimed in claim 3, characterized in that upon movement of 
the mould parts towards a fully united position, said viscous plastic material is 
distributed within the cavity in a direction from said hole and towards the periph- 
eral edge area of the plastic product. 

5 

5. A method as claimed in claim 1 for producing a symmetrical disc, charac- 
terized in that the plastic material is supplied around a centrally located hole and 
in that the plastic material spreads in radial direction. 

10 6. A method as claimed in claim 1 , characterized in that a substrate is at- 
tached as an insert to one of the mould parts, to which substrate the polym- 
erisable plastic material adheres. 

7. A method as claimed in claim 1 or claim 6, characterized in that one of 
15 the substrate's surfaces defining the cavity has a microstructure, covered by a 

semi-reflecting layer. 

8. A method as claimed in claim 1 , characterized in that one cavity-defining 
insert or surface of a second mould part has a microstructure. 



20 



25 



9. A method as claimed in claim 3, characterized in that said second cavity 
with an inner shape conforming to an outer shape of a disc or the like, is defined 
by an outer circular ring oriented at a peripheral edge area before measures are 
taken to polymerise a plastic material enclosed. 

10. A method as claimed in claim 6, characterized in that said substrate is 
provided with an outer, annular ridge provided with narrow grooves. 



30 



11. A method as claimed in claim 9, characterized in that said outer ring is 
formed by means of light-curing measures or the like. 
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12. A method as claimed in claim 1 or claim 3, characterized in that said vis- 
cous plastic material is supplied to the cavity under pressure and via a circular 
valve arrangement. 

5 13. A method as claimed in claim 3, characterized in that said first and sec- 
ond cavities are placed under a negative pressure until the mould parts have 
been moved to said fully united position. 

14. A method as claimed in claim 1 or claim 2, characterized In that said 
10 cavity is placed under a negative pressure while the viscous plastic material is 

being injected. 

15. An arrangement for moulding plastic products in which the plastic product 
produced has at least one surface with a microstructure, said arrangement having 

15 at least two mould parts movable towards and away from each other by a first 
means, a predetermined volume of a viscous polymerisable plastic material being 
supplied to a cavity formed between the mould parts, after which polymerisation 
of the plastic material occurs and, after said polymerisation of the plastic material, 
the mould parts being caused by said means to move apart from each other 

20 thereby allowing removal of a finished plastic product, the outer shape of which 
conforms to the inner shape of the cavity produced by the mould parts, charac- 
terized in that said viscous polymerisable plastic material, via a second means, 
can be supplied to the cavity around a hole allocated to the finished plastic prod- 
uct and in that said viscous plastic material is caused to be distributed in a direc- 

25 tion from said hole towards the peripheral edge area of the plastic product. 

16. An arrangement as claimed in claim 15 where the plastic product is pro- 
duced by means of die-casting, characterized in that when said mould parts are 
caused by said first means to assume a fully united position, the viscous polym- 

30 erisable plastic material is injected within the central area for the finished plastic 
product and in proximity to a hole allocated to the plastic product. 
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17. An arrangement as claimed in 15 where the plastic product is produced 
by means of compression moulding wherein, in almost fully united position of the 
mould parts by means of said first means and a first cavity formed between the 
mould parts, a predetermined volume of a viscous polymerisable plastic material 

5 is introduced to said first cavity, after which said mould parts are pressed together 
by said first means to a fully united position in order to distribute said plastic ma- 
terial within a small, second cavity, the inner shape of which corresponds to the 
outer shape of the final plastic product, whereafter polymerisation of the plastic 
material occurs with the mould parts in fully united position, characterized in that 
10 said viscous polymerisable plastic material is arranged to be supplied to the first 
cavity within the central area of the finished plastic product and in proximity to a 
hole allocated to the plastic product. 

18. An arrangement as claimed in claim 17, characterized in that said vis- 
15 cous plastic material is arranged to be distributed within the cavity in a direction 

from said hole towards the peripheral edge area of the plastic product when the 
mould parts are moved towards a fully united position. 

19. An arrangement as claimed In claim 15 for producing a symmetrical disc, 
20 characterized in that the plastic material is supplied to a centrally placed hole 

and that the plastic material spreads in radial direction. 

20. An arrangement as claimed in claim 1 5, characterized in that a substrate 
of plastic is attached to one of the mould parts, to which substrate the polym- 

25 erisable plastic material is designed to adhere. 

21 . An arrangement as claimed in claim 15 or claim 20, characterized in that 
one cavity-defining surface of the substrate is provided with a microstructure. 
covered by a semi-reflecting layer. 

30 

22. An arrangement as claimed in claim 15, characterized in that one cavity- 
defining surface of a second mould part has a microstructure. 
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23. An arrangement as claimed in claim 1 5, characterized in that said sec- 
ond cavity with an inner shape conforming to the outer shape of a disc or the like, 
is designed to be defined by an outer circular ring oriented at the peripheral edge 
area before measures are taken, via a third means, for polymerisation of a plastic 
material enclosed. 

24. An arrangement as claimed in claim 15. characterized in that to said 
substrate or insert is applied an outer, annular ridge, the latter being provided 
with a plurality of narrow grooves. 

25. An arrangement as claimed in claim 23, characterized in that said outer 
circular ring is designed to be formed by means of light-curing measures or the 
like. 

26. An arrangement as claimed in claim 15, characterized in that said vis- 
cous plastic material is designed, via second means, to be supplied to said cavity 
under a suitable positive pressure and via a circular valve arrangement. 

27. An arangement as claimed in claim 17, characterized in that said first 
and second cavities are, by means of a fourth means, placed under a negative 
pressure until the mould parts have been moved to said fully united position. 



28. An arrangement as claimed in claim 15 or claim 16, characterized in that 
said cavity is placed under a negative pressure while the viscous plastic material 
is being injected. 
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drawings 3 
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1. ^ fee calculation sheet 
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5. □ priority document(s) identified in Box No. VI as item(s): 

6. □ translation of international application into (language): 

7. Q separate indications concerning deposited microorganism or other biological material 
8 nucleotide and'or amino acid sequence listing in computer readable form 

9^ oxher (specif Copy of Office Action 



Figure of the tirawings which 

should accompany the abstract: Fig* 7 


Lnngunge of fjlinp of the 

international application: S we d i S H 
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;Vi?.Tf to each signature , inJuale the name of the person signing and the capacity in which the person signs (if such capacity is not obvious from reading the request). 

L.A.GROTH & Co. KB 



Ingnfari Johansson Werbjdrn 
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international application: 


2. Drawings: 
received: 

1 1 not received: 


3. Corrected date of actual receipt due to later but 
timely received papers or drawings completing 
the-purported international application: 


4 Date of timely receipt of the required 
coriections under PCT Article 1 1(2): 


5. International Searching Authority .« . t/^ 
(if two or more are competent): \oh '^^^ 


6. 1 1 Transmittal of search copy delayed 
1 1 until search fee is paid. 
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bv the International Bureau: 
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UPPFINWINGENS BEN&MNING; 

15 Sft-b-h a-tt! frams-fcaila en p las-bprodukt: och e-fct: harfftr ut:nvt:1:1at: 
pi agt!produk-t:f ormandQ arrangemana. 



20 



40 



TEKNISKT OMRADE 



Fdreliggande uppfinning hSnfor sig i fOrsta hand till ett 
satt att lata framstaila en plastprodukt^ med i vart fall en 
25 mikrostrukturtilldelad yttre yta, under ett utnyttjande av 
ett plast:produkt:er formande arrangemang . 

Detta plastproduktformande arrangemang uppvisar i vart fall 
tvi, mot och fr&n varandra rSrligt anordnade, formhalvor, 
30 varvid i en mellan formhalvorna blldad fOrsta kavitet till- 
fOres kaviteten en pA fOrhand bestamd volym eller kvantitet 
av ett viskOst polymer iserbart plastmaterial • 

Med viskOst polymeriserbart plastmaterial menas ett plast- 
35 material med en mot vatten eller ISttflytande sirap svarande 
viskositet . 

sattet enligt uppfinningen Sir anpassat fttr att kunna 
tillSmpas sdvai vid formgjutning som vid f ormpressning. 



Vid en formgjutning intager formhalvorna ett mot varandra 
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samverkande ISge och en mellan formhalvorna bildad kavitet 
har en inre form anslutande sig till en yttre form fttr 
plastprodukten, varvid viskOst plastmaterial presses in i 
kavite-ten och f&r dSr polymer! ser as . 

5 

Vid en f ormpressning skall formhalvorna kunna int:ag ett: 
nastan fullt sammanfart ISge far att: -till en mellan form- 
halvorna darav bildad farsta kavitet lAta tillfara en p& 
farhand bestSmd volym eller kvantitet av ett viskast poly- 
10 meriserbart plastma-terial . 

sa-ttet enligt uppfinningen bygger dSrvid p& att dSrefter 
skall formhalvorna pressas samman till ett fullt sammanfart 
lage, far att under ett avertryck lAta fardela nSmnda viskasa 
15 plastmaterial inom en mindre, en andra, kavitet, motsvarande 
formen far den slutliga plastprodukten, vars yttre form 
kommer att ansluta sig till den inre formen far den av form- 
halvorna bildade andra kaviteten, 

20 saiunda kommer den andra kavitetens inre begrSnsningsytor att 
motsvara de yttre begrSnsningsytorna far den slutliga produk- 
ten, dock kommer varje mikrostrukturerat ytparti att far den 
slutliga produkten bli komplementSrt motsvarande ett mikro- 
strukturerat ytparti far den andra kaviteten. 

25 

DSrefter skall en polymer i ser ing av det viskasa plastmateria- 
let ske, med formhalvorna i det fullt sammanfarda ISget, och 
att efter namnda polymerisering av plastmaterialet bringas 
formhalvorna att f jSrma sig fr^n varandra, far att dSrmed 
30 kunna avlSgsna en fardig plastprodukt fr^n den av formhal- 
vorna^ bildade andra kaviteten. 

Det bar i detta sammanhang nSmnas att med uttrycket -polyme- 
riserbart plastmaterial- menas ett plastmaterial som i IStt- 
35 flytande form tillfares en farsta kavitet, formed mellan 

formhalvorna, och som av formhalvornas farskjutningsrarelse 
mot varandra i sin lattflytande form fardelas inom en andra 
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kavitet och dSrigenom fyller ut och trSnger in i mikrostruk- 
turens ytpartier inom en eller flera formhalvor, varefter 
dtgarder vidtages fOr att hSrda eller polymerisera plast- 
ma-terlalet inom den andra kaviteten. 

5 

Polymeriseringen av plastmaterialet kan hSr ske via olika 
kdnda -tekniker. 

S&lunda anvisas att till utnyttjat plastmaterial tillfOrs en 
additionshardande komponent, ett s.k. tv&komponent system, ett 
plastmaterial vSljes som Sr hSrdande via en tillf5rsel av 
ljus, sSsom UV (ultraviolett) ljus, ett plastmaterial hard- 
bart via tillf5rsel av vSrme, ett plastmaterial med kataly- 
tiska egenskaper fOr polymerisering, etc. 

Uppf inningen bygger sSledes inte i forsta hand p& sSdana 
visk6sa termoplastiska material dar en ttnskad hardning skall 
ske genom att ett varmt plastmaterial inf5res under ett Over- 
tryck mellan fullt ihopf5rda formhalvor^ bildande namnda 
andra kavitet, och dar hardningen sker medelst en nedkylning 
av formhalvorna och den andra kavitetens inre struktur, 

Uppfinningen omfattar i andra hand ett plastproduktformande 
arrangemang, anpassat fOr att kunna utfOra sattet enligt 
25 uppfinningen. 

Aven om uppfinningen kan f& en tiliampning inom tekniken fOr 
formgjutning skall uppf inningens signif ikativa egenheter 
illustreras i det ef terf diljande inom tekniken f5r formpress- 
30 ning, utnyttjande ett visk5st polymeriserbart plastmaterial. 

TKKNIKENS TIDIGARE STAnDPUNKT 

35 Olika satt har anvisats fOr att lata framstaila en plastpro- 
dukt med mikrostrukturerade ytpartier under utnyttjandet utav 
ett plastproduktformande arrangemang. 
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Beaktas den fGr fOreliggande uppfinning sS signiflka tlliamp- 
ningen, ndmllgen att som frSmsta andam&l anvisa ett sd-tt och 
ett plastproduktformande arrangemang f5r att: kunna framstaila 
5 informationsbarande plastskivor, sSsom CD-skivor, DVD-skivor 
eller i en mera vidstrackt tiliampnlng mikromekaniska skivor 
av olika slag s& ar det kant ett flertal fOrfaranden och 
arrangemang . 

10 Inom den senare -tiliampningen faller s-k. microf luids, dar en 
vatska skall f& passera genom skivtillh5riga kanaler, blldade 
medelst mikromekanik , fttr matning av olika storheter. 

Ytrelaterade 6ppna kanaler kan har tackas av ett lock fttr att 
15 bilda slutna ytrelaterade kanaler • 

En mera specif ik tiliampning ar att p& en skiva ISta forma 
vindlande kanaler fOr att Idta separera olika DNA-molekyler 
med elektrof ores . En spanning driver molekylerna fram&t och 
20 en optisk detektor registrerar nar de kommer fram, 

Mikrostrukturen fOr CD- skivor och inf ormationslagring har 
idag en hOjd av 0,1 um och en bredd (fOrhttJning och fOrdjup- 
ning ) av 0 , 7 um . 

25 

Mikrostrukturen anvandbar inom microfluids med flOdeshante- 
ring och optik kan ha en h6jd av 10-100 um och en bredd f5r 
kanalen av 20-100 um, 

30 F5r en inf ormationslagring ar det kant att l§ta framstaila 
CD-skivor med httg eller mycket hbg lagringskapacitet . 

Det skall i detta sammanhang namnas att CD-skivor, av hit- 
harande slag, har tilldelats olika beteckningar far aktuell 
35 lagringskapacitet, sdsom DVDS, DVDS (Digital Versitils Disc), 
dar angiven sif fra avser att indikera lagringskapaciteten ± 
Gby te . 
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Ett fOr narvarande mycket anvSndbart plastproduktformande 
arrangemang, fOr en framst alining av s&dana CD-skivor, ar att 
utnyttja en formsprutande maskln fttr terinoplaster, dar ut- 
5 nyttjade tvli formhalvor skall intaga eti: med varandra fullt 
samverkande lage och dar formhalvorna blldar namnda andra 
kavitet. 

I detta samverkande lage pressas en uppvarmd termoplas-tmassa, 
10 i form av en plastkomposit , genom en fast formhalva till ett 
mellan de tv& formhalvorna bildat utrymme eller en andra 
kavitet f5r en formgjutning av en plan plastdetalj med mikro- 
strukturtillhOriga ytpartier. 

15 Den rarliga formhalvan fGrskJutes darefter ett stycke ifrSn 
den fasta formhalvan och den formade plana plastdetalj en 
eller CD-skivan aviagsnas fr&n den rorliga formhalvan* 

Vid denna tiliampning sker hardningen utav termoplastmate- 
rialet genom en avsevard tempera tursankning, vanligtvis av 
storleksordningen 100° C. Den har angivna temperatursank- 
ningen gailer for temperaturskillnaden mellan temperaturen i 
den matande skruven och i plastprodukten vid uttag ur form- 
halvorna. 

Ambitionen att hdlla h6g tillverkningstakt kraver en tempe- 
ratur, inom formhalvorna och den andra kaviteten, som verkar 
kylande och hardande pS det tillf5rda termoplastmaterialet 
med ett avkall pa replikeringsf5rmSgan vad avser de mikro- 
strukturerade ytavsnitten. 

FGreliggande uppfinning bygger emellertid avenledes p^ ett i 
och fGr sig tidigare kant satt att ISta framstaila en plast- 
produkt och ett plastproduktformande arrangemang, som p& 
35 grund utav den ovan angivna termoplastbaserade framstail- 

ningsmetoden kommit i bakgrunden, eftersom den betraktas med 
nuvarande teknik och krav som alltfOr dyrbar och alltftSr 
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iSngsam) varfOr detta sStt med plastproduktf ormande arrange- 
mang endast i liten omfattning utnyttjats f<Jr att producera 
genulna kompletta plastprodukter med en eller flera mikro- 
s1:ruk1:urerade ytor. 

5 

Det; satt och det plastproduktformande arr angemanget: , fr&n 
vilken fOreliggande uppf inning kan anses emanera, Sr n^rmare 
visat; och beskrivet i publikationen -High Density CD and 
Industrial approach-, med publiceringsnumret ISBM 90-80 2001- 
10 2-3, speciellt sidorna 77-79. 

Med en h^nvisning till de ef terf oljande figurerna 1 och 2 
skall s^ttet och det plastproduktf ormande arrangemanget , fr^n 
vilken fOreliggande uppfinning utgor en vidareutveckling, 
15 narmare beskrivas. 

Fordelen med detta sStt och tillh5rande plastproduktf ormande 
arrangemang Sr att replikeringsf ormSgan, genom en polymeri- 
sering av plastmaterialet, blir god, i det att ett viskOst 
20 plastmaterial kan pressas ut i ett andra utrymme och f5rst 
dSLrefter aktiveras och det sker en polymer isering. 

Ytterligare exempel p& teknikens tidigare st&ndpunkt ar 
visade och beskrivna i f Oljande aptentpublikationer : 

25 

KP-M-Q 628 957 > 

HSr visas och beskrives ett arrangemang f5r en injektions- 
sprutning av optiska inspelningsamnen med tvd mot varandra 
30 rOrligt anordnade formhalvor, vilka formade och f5rskjutbara 
fOr att bilda en kavitet mellan sig, svarande mot inspel- 
nings&nnets form. 

Med en hSnvisning till figur 6 visas d^r arrangemanget i ett 
35 tvarsnitt och fran denna figur framgar att en polykarbonat- 
baserad plast skall pressas in i en pA injektionsprinclpen 
uppbyggd gjutmaskin. 
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Gjutn±ngsf6rfarand t bygger vid en f ramstailning av ett 
optiskt skivsubstrat:, att en yttre kant (21a) f5r den rOrliga 
formhalvan (21) skall bringas till kontakt med den 5vre ytan 
(28a) f5r gjuthSllaren (28) och som Sr anordnad vid periferin 
f5r kavitetens sidodel (22) fOr att stSnga formen. 

I detta lage pressas genom injektion plastmaterial frSn myn- 
ningen (27) och dysan (13) och in i utrymmet (29). Under denna 
injektionsprocess 6ppnas utrynunet genom att den r5rliga delen 
(21) fOrskjutes fr&n utrynunet enligt figur 7, och darefter sam- 
manpressas delarna igen mot det i figur 6 visade ISget^ enligt 
figur 8. 

Speciellt b5r bemSrkas att den fardiga produkten kommer hSr att 
bests av en hel skiva, (vars centrala parti inte uppvisar ett 
hSl) vars centrala parti men dock ar bildat med ett fOrtunnat 
omrAde (av delen 24) och till vilket omrSde ar integrerat fast 
en, av kyla hardad, stympad konform uppvisande trattformad del, 
vilken mSste betraktas som en restprodukt. 

Detta fOrtunnade parti och denna trattformade del skall i en 
fr&n gjutningsprocessen helt skild arbetsoperation aviagsnas 
genom en stansning, fOr att darefter kunna fh en skivform med 
ett centralt orienterat hSl. 

Vidare ar det uppenbart att den hSr visade och beskrivna tek- 
niken bygger p& en formgjutning eller formpressning av ett, av 
en uppvarmning latt viskGsgjort, plastmaterial, som genom en 
temperatursankning i gjutformen fSr stelna till ett skiv- 
substrat . 

EP--A1-Q 540 843. 

Har visas och beskrives en process fOr att kunna framstaila 
optiska skivor. Har anvisas att pa ett substrat (3), bildat av 
silikon, kvarts, glas eller metall, appliceras en fotoresist i 
form av ett lager (1) och genom ljusexponering, framkallning 
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cx:h etsning erhSlles en stans eller stamper (6) och dSrvid kan 
en duplicering ske av informationsmiSnstret f5r ett optiskt 
skivsubstrat genom att utnyttja en av UV-ljus hSrdbar plast, 
ett polymeriserbart plastmaterial, som aven konuner till anvSnd- 
5 ning inom ftJreliggande uppf inning. 

REDOCQRET^SK FttR FaREI^IGGAN PE IIPPPINNING 

TEKNTSKT PROBLEM 

10 

Beaktas den omstandigheten att de tekniska Overvaganden som 
en fackman inom hithdrande tekniskt omr&de mliste gcira far att 
kunna erbjuda en IGsning ett eller flera stailda tekniska 
problem ar dels initialt en insikt i de Atgarder och/eller 
15 den sekvens av ^tgarder som skall vidtagas dels ett val av 

det eller de medel som erfordras och med ledning harav torde 
de ef terfoljande tekniska problemen vara relevanta vid fram- 
bringandet av foreliggande uppf innings forem^l . 

20 Under beaktande av teknikens tidigare st&ndpunkt, sSsom den 
beskrivits ovan, och under utnyttjandet av ett satt, som 
narmare beskrives i ingressen till patentkravet 1, samt ett 
plastproduktf ormande arrangemang, som narmare beskrives i 
patentkravets 15 ingress, torde det f& ses som ett tekniskt 

25 problem att ISta utnyttja principerna far de i publikatio- 
nerna ovan narmare beskrivna satten och de plastproduktf or- 
mande arrangemangen far att p& ett rationellt satt och med 
lagre kostnad och under iakttagande av hag precision kunna 
skapa sSdana f arutskttningar att en plastprodukt skall kunna 

30 bildas med mikrostrukturrelaterade ytpartier av olika slag. 

Det ar ett tekniskt problem att med enkla Stgarder kunna 
skapa s&dana f arutsattningar att ett, viskast polymeriser- 
bart, plastmaterial skall kunna tillfaras en kavitet ring- 
35 format, s&som kring ett, den fardiga plastprodukten till- 

harigt, h^l och att namnda viskasa plastmaterial skall kunna 
bringas att fardela sig i en riktning radiellt fr&n ndmnda 
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h&l och mot plastproduktens peri f era kantomr&de eller kant- 
omr Sden • 

De-t ligger dSrutOver ett tekniskt problem i att med enkla 
5 atgarder kunna skapa fttrutsattningar f5r att bilda en plast- 
produkt med mikrostrukturtllldelade ytpartier och dSr mikro- 
strukturen kan vSljas fin, f6r att erbjuda inf ormationslag- 
ring, och/eller vdljas grov, f5r att erbjuda andra tekniska 
tiliampningar, s&som microfluids. 

10 

Det torde dSrutover f& ses som ett tekniskt problem att med 
enkla Stgarder kunna skapa sSdana fGrutsattningar att fram- 
stailningen av plastprodukter kan ske via formgjutning eller 
f ormpressning . 

15 

Det ligger ocksS ett tekniskt problem i att vid en hith5rande 
tillSmpning kunna inse betydelsen utav och fi^rdelarna fOr- 
knippade med att mot den ena formhalvan kunna f^sta som ett 
iniagg ett substrat, mot vilket det tunna polymeriserbara 
20 plastmaterialet skall fasta vid polymeriseringen. 

Det ligger ocksS ett tekniskt problem i att kunna inse bety- 
delsen utav och fOrdelarna f5rknippade med att iSta substra- 
tets eller inldggets ena, kavitetsavgrSnsande, yta f& upp- 
25 visar en mikrostruktur alternativt tSickt av ett skikt. 

Det ligger ocksS ett tekniskt problem i att kunna inse bety- 
delsen utav och fGrdelarna fttrknippade med att Idta en andra 
formhalvas ena, kavitetsavgr^nsande, yta eller ett dartill 
30 relaterat iniagg f& uppvisa en mikrostruktur, 

Det ligger ocksA ett tekniskt problem i att kunna inse bety- 
delsen utav att lita en kavitet f& ha formen av och tjock- 
leken fOr en CD-skiva eller tunnare an s& eller liknande, och 
35 dar den andra kaviteten skall av iniagget avgransas av en 

yttre koncentrisk cirkelring kring det perlfera kantomr&det. 
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Det ligger ocksai ett tekniskt problem i att kunna Inse bety- 
delsen utav och fOrdelarna fOrknippade med att till naranda 
substrat eller inlSgg bilda en yttre ringformad &s, den 
senare f5rsedd med smala sp&r. 

Det ligger ocksi ett tekniskt problem i att kunna inse bety- 
delsen av och fardelarna f5rknippade med att lAta nSmnda 
yttre ring f & avgrSnsa plastmaterialets utbredning innan 
polymerisationen sker medelst ljushardande StgSrder eller 
motsvarande • 

Det ligger ocksS ett tekniskt problem i att kunna inse bety- 
delsen utav att ISta namnda visk5sa plastmaterial fa till- 
f5ras namnda kavitet under ett ttvertryck och av ett cirkel- 
format ventilarrangemang, 

Det ligger ocksS ett tekniskt problem i att kunna inse bety- 
delsen utav och fOrdelarna fttrknippade med att lAta namnda 
fOrsta och andra kaviteter vara satta under ett under- 
tryck, tills formhalvorna fOrskjutits till namnda fullt sam- 
manf5rda lage. 

Det syner vara ett teknisk problem att med enkla Stgarder 
kunna skapa sSdana fbrutsattningar att namnda kavitet kan 
vara satt under ett under tryck, i vart fall under en in- 
sprutning av det viskOsa plastmaterialet . 



I.QSNINGEN 

F5r att kunna IGsa ett eller flera av de ovan angivna teknis- 
ka problemen utg4r nu fbreliggande uppfinning ifrSn ett satt 
att l&ta framstaila en plastprodukt med i vart fall en mikro- 
strukturerad yta eller ytparti, under utnyttjande utav ett 
plastproduktf ormande arrangemang . 
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Detta arrangemang skall uppvisa i vart fall tv&, mot och fr&n 
varandra rOrligt anordnade formhalvor, varvid till eri mellan 
formhalvorna bildad kavitet tillfOres en p& fOrhand bestamd 
volym av ett viskOst polymer! serbart plastmaterialet och att 
5 efter n^mnda polymerisering av plastmaterialet bringas form- 
halvorna att fjarma sig fr&n varandra f6r att darmed kunna 
aviagsna en fSrdig plastprodukt, vars yttre form ansluter sig 
till den inre formen fOr den av formhalvorna bildade kavite- 
ten. 

10 

Uppfinningen anvisar darvid att n^mnda viskSsa, polymer iser- 
bara, plastmaterial skall tillfOras en kavitet kring ett, den 
fardiga plastprodukten tillh5rigt, h&l och att namnda viske^sa 
plastmaterial skall av formhalvornas f ttrskjutningsrorelse mot 
15 varandra eller motsvarande f5rdelas i en riktning fr&n namnda 
hSl och mot plastproduktens perifera kantomr^de, 

SSsom fGreslagna utf Oringsf ormer, fallande inom ramen fttr 
fOreliggande uppf inning, anvisas att nar f ramstailningen av 
20 plastprodukten sker medelst foirmgjutning, s& skall, nar 
namnda formhalvor intager ett fullt sammanfttrt lage, det 
viskOsa polymeriserbara plastmaterialet pressas in inom 
mittenomrAdet fGr den fardiga plastprodukten och i narheten 
av ett plastprodukten tilldelbart hSl. 

25 

Nar framstailningen av plastprodukten sker medelst formpress- 
nlng, skall i ett nastan fullt sammanfOrt lage fC>T formhal- 
vorna och en mellan formhalvorna darav bildad forsta kavitet 
tillfOres till namnda forsta kavitet en p& fSrhand bestamd 

30 volym av ett viskGst polymeriserbart plastmaterial, varefter 
formhalvorna pressas samman till ett fullt sammanfort lage 
fGr att fOrdela namnda plastmaterial inom en mindre, en 
andra, kavitet, vars inre form motsvarar den yttre formen fttr 
den slutliga plastprodukten, varefter en polymerisering av 

35 plastmaterialet sker med formhalvorna i ett fullt sammanfttrt 
lage, skall namnda visk5sa polymeriserbara plastmaterial 
tillfOras den fttrsta kaviteten inom mittenomrSdet f5r den 
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fardlga plastprodukten och i nSrheten av ett: plastprodukten 
tilldelat h&l. 

Vidare anvisas att namnda vlskttsa plastma-berlal, vid formhal- 
5 vornas f Orskjutningsr^^relse mot: ett fullt: sanunanf^Jrt l^ge, 
skall fOrdelas inom kaviteten i en riktning frdn namnda hSl 
och mot: plastproduktens peri f era kantomrSde. 

Vid framstailning av en symmetrisk skiva skall plastmateria- 
10 let: t:illfOres kring ett centralt placerat Yi&l och att plast- 
materialet skall sprida ut sig i en radiell riktning. 

SSsom f5reslagna utfOringsf ormer, fallande inom ramen fOr 
fttreliggande uppf inning^ anvisas vidare att mot i vart fall 
15 ena formhalvan kan fSstas ett inl^gg eller substrat, mot 

vilket det polymeriserbara plastmaterialet efter polymerise- 
ringen skall fSstas. 

Vidare anvisas att substratets ena, kavitetsavgrSnsande, yta 
20 uppvisa en mikrostruktur f Oretradesvis tackt av ett semire- 
f lek terande skik t . 

Vidare anvisas att en andra formhalvas ena, kavitetsavgrSns- 
ande, yta (eller ett inl^gg) uppvisar en hel eller delvis 
2 5 mikrostruktur . 

Vidare anvisar uppfinningen att nSmnda andra kavitet avgrSn- 
sas av en yttre cirkelring bildat i ett inlSgg eller i ett 
substrat kring ett perifert kantomrSde, innan ^tg^rder vid- 
30 tages f5r en polymerisering av ett i den andra kaviteten 
innestangt plastmaterial . 

Vidare anvisas att nSmnda substrat £&rses med en yttre cir- 
kelringformad &s, den senare fdrsedd med ett antal smala 
35 sp&T. 

Den nSimnda yttre cirkelringen kan ocksd bildas medelst ytbe- 
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stamda ijushardande Atgarder eller motsvarande. 

NSmnda viskOsa plastmaterial skall tillfOras namnda fOrsta 
kavi-tet under ett Overtryck och av ett cirkelformat ventil- 
5 arrangemang • 

NSmnda fOrsta kavitet skall med fOrdel vara satt under ett 
undertryck tills och nSr formhalvorna farskjutits till namnda 
fullt sammanf ttrda lage. 

10 



FQRDELAR 

De f5rdelar som frSmst kan anses vara signif ikativa f5r 
15 ett satt och ett plastproduktf ormande arrangemang, i enlighet 
med foreliggande uppf inning, ar att harigenom har det skapats 
fttrutsattningar fGr att kunna utnyttja ett plastmaterial, som 
inte hardar av anpassade temper atursankningar , fOr att fram- 
staila antingen skivor med en fin mikrostruktur och hOg 
20 lagringskapacitet eller skivor med en grov mikrostruktur och 
anpassade fOr andra mikrostrukturtillhariga tiliampningar, 
sSsom mikrofluids. 



Uppfinningen anvisar mdjligheten att l&ta utnyttja ett vis- 
25 k5st plastmaterial med l&g temperatur och som ger god rep- 

likeringsfarmAga och dar en hardning eller en polymerisering 
sker genom andra Stgarder an temperatursankning , s&som p&ver- 
kan av ljus, exempelvis UV-ljus. 

30 Vidare ger fdreliggande uppf inning majlighet att kunna till- 
verka inf ormationslagrande skivor med httg lagringskapacitet, 
genom att kunna erbjuda i vart fall tvA ref lekterande lager 
av mikrostrukturer, dar en fttrsta inf ormationsyta m^ste vara 
semiref lekterande med en ref lektionsf aktor av mellan 20 och 

35 40%. 
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Det som frSmst kan f& anses vara kannetecknande f6r ett satt, 
i enllghet med fOreliggande uppfinning, anges i del: efterfOl- 
Jande patentkravets 1 kSnnetecknande del och det som frSmst 
kan f& anses vara kannetecknande fOr ett plastproduktf ormande 
5 arrangemang, i enllghet med f5religgande uppf inning, anges i 
det ef terf ttl j ande patentkravets 15 kannetecknande del. 
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KQRT FIGURBESKRIVNING 



Teknikens tidigare st&ndpunkt och ett for narvarande fOre- 
slaget plastproduktf ormande arrangemang, uppvisande de f5r 
15 genomfOrandet av sattet enligt uppfinningen erforderliga 

signif ikativa kannetecken, skall nu narmare beskrivas, med en 
hanvisning till bifogad ritning, dar; 

Figur 1 visar i sidovy och generellt ett plastprodukt- 
formande arrangemang av en tidigare kand be- 
skaf f enhet, 

Figur 2 visar i olika sekvenser en formpressande fram- 
stailning utav en plastprodukt i arrangemanget 
enligt figur 1, 

Figur 3 visar i en fOrstorad skala, i f5rh411ande till 
figur 1, en enligt uppfinningen anvisad upp- 
sattning och samverkan mellan utnyttjade tv3i 
f ormhalvor, 

Figur 4 visar i en forstorad skala ett nedre parti 
f6r uppsattningen enligt figur 3, 



Figur 5 



visar i en fttrstorad skala en fttr uppfinningen 
signifikativ samverkan mellan tv& formhalvor 
vid en framstaild skivas perifera kantparti. 



i 
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Figur 6 visar i nSgot fOrstorad skala, i fOrhdllande 
till figur 3, ett fOr uppfinningen anvisat 
signif ikativt ventilarrangemang , fOr att kunna 
pressa ut ett viskOst polymer iserbart plast- 
material och dar figur 6 visar ventilen i ett 
stSngt ISge och formhalvorna i ett fullt 
sammanfdrt l&g^, 

Figur 7 visar ventilarrangemanget i ett Gppet Ifige f5r 
att kunna pressa en p^ fcirhand bestSmd volym 
av ett visk5st polymer iserbart plastmaterial 
till ett f5rsta utrymme, som bildas n^r form- 
halvorna intager ett nSstan fullt sammanfort 
l^ge^ f6r bildande av en fcJrsta kavitet^ 

Figur 8 visar formhalvorna i ett fullt sammanfOrt ISge 
och med den pA f6rhand bestSmda volymen f5r- 
delad inom en andra kavitet och l^ngs hela den 
framstailda skivan, 

Figur 9 visar i n&got fOrstorad skala kantomradet f6r 
ett substrat eller ett iniagg, farsett med en 
yttre cirkelringf ormad &s samt en fOr erbju- 
dandet utav ett undertryck i den fGrsta och 
den andra kaviteten anpassad tStning, 

Figur 10 visar m5jlighet att iSta bilda en yttre cir- 
kelring med hjSlp av ljushardande atgarder, 

Figur 11 visar i en perspektiwy en enligt uppfinningen 
framstSlld skiva, 

Figur 12 visar i snitt en fin mikrostruktur f5r en in- 
formationsbSirande skiva, sSsom en CD-skiva och 

Figur 13 visar i snitt en med en grov mikrostruktur 
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fOrsedd skiva, dSr mikrostrukturen Sr anpassad 
fOr mlcrof luids. 



BggKRTVNINC aVER TEKNIKENS TIDIGARE STANDPUNKT 

Med en hanvisning till figurerna 1 och 2 visas dSr schema- 
5 -tiskt ett plastproduktformande arrangemang ^ dSr den formade 
plas-tprodukten P uppvisar i vart fall en, en mikrostruktur 
tilldelad, yta. 

Det plastproduktformande arrangemanget har tilldelats hSnvis- 
10 ningsbeteckningen 1. 

Arrangemanget 1 uppvisar i vart fall tvd formhalvor, en Svre 
formhalva 2 och en undre formhalva 3, och vilka ar rorligt 
anordnade mot och frSn varandra med hjaip utav ett forsta 
15 medel 4. 

Arrangemanget 1 ar anpassat f6r att kunna framstSlla en 
plastprodukt med en mikrostrukturerad yttre yta, dSr n^mnda 
arrangemang uppvisar i vart fall tvA, mot och frSn varandra 
20 r5rligt anordnade formhalvor, varvid i en mellan formhalvorna 
bildad kavitet tillfGres en pA fOrhand bestSmd volym av ett 
visk5st polymer iserbart plastmaterial . 

Efter en polymer isering av plastmaterialet bringas form- 
25 halvorna att fjarma sig fr^n varandra ffir att darmed kunna 

aviagsna en fSrdig plastprodukt, vars yttre form ansluter sig 
till den inre formen f5r den av formhalvorna bildade 
kaviteten. 

30 Arrangemanget 1 kan utnyttjas fOr en formgjutning eller en 
f ormpressning, dSr den senare till^mpningen skall beskrivas 
mera i detal j . 

I ett nastan full sammanfttrt lage f6r dessa tv4 formhalvor 2, 
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3 och till en mellan formhalvorna darav blldad fOrsta kavitet: 
•till f Ores trill namnda fttrsta kavitet 5 en p& fGrhand bestamd 
volym av ett viskOst polymer iser bar t plastmaterial 9. Detta 
sker med hjaip av ett andra medel ?• 

5 

Formhalvorna 2 och 3 pressas av namnda fbrsta medel 4 samman 
till ett fullt sammanfttrt lage, f5r att under ett Overtryck 
l&ta ffSrdela namnda visk6sa plastmaterial 9 inom en mindre/ 
en andra, kavitet 6. 

10 

Den andra kaviteten 6 motsvarar formen f6r den slutliga 
plastprodukten, som i f5religgande tiliampning utg5res utav 
en skiva, s&som en CD-skiva, med en, tv^ eller flera mikro- 
strukturtilldelade ytor eller ytpartier. 

15 

En polymerisering av plastmaterialet inom den andra kaviteten 
6 sker, med formhalvorna 2, 3 i ett fullt sammanfart lage, 
med hjaip utav ett tredje medel 8, i form av en ljus alst- 
rande enhet, s&som en UV-ljus alstrande enhet. 

20 

Efter namnda polymerisering via ljuspSiverkan av plastmate- 
rialet bringas formhalvorna av namnda fGrsta medel 4 att 
f jarma sig frAn varandra, fOr att darmed kunna aviagsna en 
fardig polymeriserad plastprodukt fr&n den av formhalvorna 
25 bildade andra kaviteten 6. 

Figur 2 illustrerar sekvensiellt sattet att ISta framstaila 
en plastprodukt med en mikrostrukturerad yta enligt den kanda 
metoden • 

30 

BESKRXVNXWg QVgR NU FQRgSI^ftGEN UTFQRINgSFQRM 

Uppfinningen anvisar nu speciellt att namnda, viski^sa poly- 
35 meriserbara, plastmaterial skall tillfOras kaviteten kring 

ett den fardiga plastprodukten tillhttrigt h&l och att namnda 
viske^sa plastmaterial fOrdelas i en riktning frAn namnda hSl 
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och mot plastproduktens peri f era kantomr^de. 

Vldare anvisas att nSr f ramstailningen av plastprodukten sker 
roedelst: f ormgjutning, s& skall ndmnda formhalvor intager ett: 
5 fullt sammanfOrt Idge* I detta lage Inpressas det visk5s 
polymeriserbara plastmaterialet inom mlt:1:enonirddet fOr den 
fSrdlga plastprodukten och 1 nSrheten av ett: den fardlga 
plastprodukten tilldelbart h&l. 

10 Nar f rams-tallningen av plastprodukten sker medelst formpress- 
ning, dSr i etrt: nSstan fullt sammanfttrt Ifige f5r f ormhalvorna 
och en mellan f ormhalvorna dSrav bildad f5rsta kavitets, 
till fores till nSmnda forsta kavitet en p& f5rhand bestamd 
volym av ett visk5st polymeriserbart plastmaterial 9, var- 

15 efter formhalvorna pressas samman till ett fullt sammanf5rt 
lage, f5r att dSrav f5rdela nSmnda plastmaterial 9 inom en 
mindre, en andra, kavitet 6, vars inre form motsvarar den 
yttre formen f5r den slutliga plastprodukten, varefter en 
polymer isering av plastmaterialet sker med formhalvorna i ett 

20 fullt sammanfOrt l^ge, sk skall n^mnda viskOsa polymeriser- 
bara plastmaterialet tillf5res den fOrsta kaviteten inom 
mittenomrSdet f5r den fcirdiga plastprodukten och i narheten 
av ett plastprodukten tilldelat hSl* 

25 NSmnda visk5sa plastmaterial, vid f ormhalvornas f5rskjut- 

ningsr5relse mot ett fullt sammanfdrt l^ge, fOrdelas inom den 
minskande volymen f5r kaviteten i en riktning frAn namnda h&l 
och mot plastproduktens perifera kantomride. 

30 For en f ramstSillning av en symmetrisk skiva, f5reslSs att 

plastmaterialet tillfttres kring ett centralt placerat hSl och 
att plastmaterialet sprider ut sig i en radiell riktning. 

Med en hSnvisning till figur 3 visas dSr i sidovy och i 
35 snitt, i det plastproduktf ormande arrangemanget 1 ingdende, 
tv3i formhalvor 2, 3 och vilka visas i ett fullt sammanfOrt 
ISLge, vilket innebdr att har visas den andra kaviteten 6, 
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vilken motsvarar formen fGr den fSlrdiga skivformade plastpro- 
dukten P. 

Figur 7 visar i sidovy det InbOrdes ISget: mellan formhalvorna 
5 2, 3, nSf dSr emellan utbildas nSmnda fOrsta kavitet 5. 

Det ndmnda vlskOsa polymerlserbara plastmaterlalet 9 skall 
via ett andra medel 7 tillforas den £5rsta kavlteten 5 kring 
ett plastprodukten tillhOrigt, centralt placerat, h&l 10a i 
10 en framstaild f lersklktssklva 10. 

NSmnda viskd^sa plastmaterial 9 skall vid f ormhalvornas 2, 3 
f5rskjutningsr5relse, via nSmnda f5rs-ta medel 4, mot ett 
fullt sammanfbrt ISge bringas att f5rdela sig likformigt 
15 radiellt frdn n^mnda hal 10a mot plastproduktens P perifera 
skivtillh5riga kantomr^de 10b. 

Med en hSnvisning till figur 4 visas dSr hur det andra medlet 
7, i form utav en pump och en tryck- eller volymsreglerande 
20 krets, matar viskbst polymeriserbart plastmaterial (9) genom 
en anslutning 12 och ett r5r 13 upp till en ventil 14. (Vlsad 
mera i detalj i figurerna 6, 7 och 8). 

Figur 5 visar det v^nstra perifera kantomrddet 10b i figur 3 
25 i nAgot fe^rstorad skala och frdn vilken framgSr att ett 

viskOst polymeriserbart plastmaterial 9 har pressats ut mot 
kanten fdr ett plant tidigare framstailt substrat 15, tjSn- 
ande som ett inlagg eller en b^rare, efter det att plastmate- 
rlalet 9 polymeriserats till en hSird skiva 9 ' . 

30 

Skivan 10 kan sdledes (enligt figur 11) bestS av ett inlagt 
substrat 15 med en yta 15a tilldelad en mikrostruktur 15b, 
ett semi transparent eller semiref lektivt tunt skikt 20, en 
genom plastgjutning framstaild polymeriserad hardad skiva 9' 
med en mikrostruktur 9a' och ett ref lekterande skikt 9b' 
framstailt i en separat station. 
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Del: -transparenta substratet 15 med det: semiref lektiva skiktet: 
20 skall nu som ett Inl^gg belSggas med en polymer Iserbar 
hSrd tiransparent sklva 9* med en mlkrostruktur 9a' formad av 
den andra formhalvan. 

5 

Med hanvisning till figur 6 visas dar i en sidovy och i 
genomskarnlng en utf5ringsf orm av ett: ventilarrangemang 14. 

HSr visas hur en central kanal 13 via en eller flera radiellt 
10 riktade kanaler, dar en tilldelats hanvisningsbeteckningen 
13a, stdr i f5rbindelse med ett utrymme 14a. 

Figur 6 visar i en f5rstorad delvy att utrymmet 14a ar av- 
tatat mot en kant 14b och en kaglas 14c yttre stympade kon- 
15 formade och cylinder formade yta. 

Figur 6 illustrerar vidare att mot den ena formhalvan 2 ar 
fast det av plast f5r formade substratet 15, med en mikro- 
strukturtilldelad yta 15a mot vilket substrat 15 och ett ytan 
20 15a tackande skikt 20 det polymeriserbara plastmaterialet 9 

ar anpassat att fasta vid polymeriseringen till en hSrd skiva 
9' . 

Substratets 15 ena, kavitetsavgransande, yta 15a kan vara 
25 plan men i utf 6ringsexemplet enligt figur 6 illustreras att 
denna yta 15a ar anpassad att uppvisa en mikrostruktur 15b. 

Den andra formhalvans 3, kavitetsavgransande, yta 3a ar 
anpassad att uppvisa en mikrostruktur 3b. 

30 

Aven om figurerna har visar att mikrostrukturen 3b ar formad 
direkt p& den andra formhalvans 3 yta 3a ar det dock intet 
som hindrar att till denna yta 3a applicera ett iniagg eller 
ett substrat, motsvarande substratet 15, dar substratet ar 
35 mot ytan 3a fast till den andra formhalvan 3. 

Som tidigare omnamnts ar namnda andra kavitet 6, i form av en 
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CD-skiva, anpassad att avgrSnsas av en genom hSlet 10a fOrd 
tapp 14d och en yttre cirkelring, orienterad vid ett perifert 
kantomrdde 10b ^ innan itg^rder vidtages, via ett tredje medel 
8, f5r en polymer! sering av ett innestangt plastmaterial . 

5 

Till n^mnda substrat 15, ar applicerat en yttre cirkelring- 
formad ds 15d, den senare fOrsedd med ett flertal smala utcit 
riktade sp&r 15d'. 

10 Namnda spSr 15d' kan med fOrdel vara radiellt orienterade men 
aven snett relaterade eller labyrintf ormade. 

Figur 9 visar att asen 15d skall tata mot ytan 3a och att om 
utfyllningen av den andra kaviteten 6 sker oregelbundet fr&n 
15 halet 10a sA skall plastmaterialet 9 forhindras att flyta 

vidare. Ett antal spar 15d' i Ssen 15d 5kar plastmaterialets 
motstSnd mot att flyta ut till f5rman f6r ett lattare utflyt- 
ande vid andra kanaler. 



20 Storleken av och antalet spdr 15d* ar en dimensioneringsfrStga 
baserad p& aktuell tiliampning och valt plastmaterial. 

Med en hanvisning till figur 10 visas dar att en yttre cir- 
kelring 9d kah vara anpassad fGr att bildas medelst ljushar- 
25 dande Stgarder eller motsvarande. 



Figur 10 visar att en mask 30 ar placerad centralt over 
substratet 15 och skuggar, via en linje 15e, en stor del av 
skivans 10 plastmaterial 9 men belyser med ljus ett cirkel- 
30 ringf ormat parti 9d innan skivans 10 material 9 polymeriseras 
till 9' . 



Nar plastmaterialet 9 pressas ut till partiet 9d polymerise- 
ras detta och bildar en fartrSngning eller ds som f5rhindrar 
35 ytterligare passage av plastmaterial 9 med en fordelning av 
plastmaterialet 9 inom den andra kaviteten 6. 
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Darefter kan masken 30 aviagsnas s& att plastmaterialet 9 i 
Ovrigt kan bli fOremai f6r en polymer! sering till en hSird 
skiva 9 ' . 

5 Namnda viskOsa plastmaterial 9 Sr anpassat: att via andra 
medel 7 kunna till f Or as nSmnda fGrsta kavitet 5 under ett 
anpassat avertryck och via ett cirkelf ormat ventilarrangemang 
14. 

10 NSmnda fbrsta kavitet ar av ett f jarde medel satt under 

undertryck under den tidsvaraktighet nar formhalvorna blir 
fOrskjutna till namnda fullt sammanf&rda lage. 

Figur 9 avser att med en tatningsring 40 illustrera att 
15 kaviteten 5 resp. 6 ar avtatade vid ett undertryck. 

Figur 11 visar i perspektiwy en skiva 10 framstaild enligt 
foreliggande uppf inning fran ett substrat 15, med en ned&t 
vettande yta 15a tilldelad en mikrostruktur 15b och tackt av 
20 ett semiref lekterande skikt 20. 

Denna mikrostruktur 15a ar nu replikerad spegelvand till en 
yta for det polymer iserade skiktet 9 * , som p& sin yta 9a 
uppvisar en mikrostruktur 9a' svarande mot mikrostrukturer 
25 f6r ytan 3a. 

Den mikrostrukturen 9a' tillhOriga ytan 9a kan med fOrdel 
beiaggas med ett ref lekterande skikt 9b ' . 

30 Skivan 10 kan enligt uppfinningen och figur 12 tilldelas en 
fin mikrostruktur lOf med skiktet 9b' och darmed blir skivan 
10 anpassad f6r en inf ormationslagring, sdsom en CD-skiva 
enligt figur 11. 

35 Skivan 10 kan enligt uppfinningen tilldelas en grov, kanal- 
formad, mikrostruktur lOe. Figur 13 visar en tiliampning dar 
skivan 10 vilar mot ett underlag 130 och tatar en kanal 131. 
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Genom kanaler 131 f lyter en vStska 132 och via laserstr&lar 
133 eller llknande kan vatskah 132 analyseras genom sklvan 
10. 

Uppf Innlngen Sr givetvis inte begransad till den ovan s&som 
exempel angivna utf ttringsf ormen utan kan genomgS modif ika-tio- 
ner inom ramen f6r uppf innings tanken illustrerad i efter- 
f&ljande paten tkrav. 
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Patentkrav 

1. satt att l&ta framstaila en plastprodukt med en mikro 
5 s-truk-turerad yttre yta, under utnyttjande av ett: plastpro- 

dukt:£ormande arr angemang , dSr nSmnda arrangemang uppvisar i 
vart: fall "tvA^ mot och frdn varandra r5rligt anordnade, form- 
halvor, varvid till en mellan f ormhalvorna bildad kavitet 
tillfares en pS fdrhand bestSmd volym av ett visk5st polyme- 

10 riserbart plastmaterial, varefter en polymerisering av plast- 
materialet sker och att efter namnda polymerisering av plast- 
materialet bringas f ormhalvorna att f j^rma sig fr4n varandra 
fOr att dSrmed kunna avlSLgsna en f^rdig plastprodukt , vars 
yttre form ansluter till den inre formen fOr den av formhal- 

15 vorna bildade kaviteten, k^nnetecknat dSrav, att 
ndmnda, viskosa polymer iserbar a, plastmaterial tillf5res 
kaviteten kring ett, den fdrdlga plastprodukten tillhorigt, 
hSl och att nSmnda viskSsa plastmaterial skall fOrdelas i en 
riktning frSn namnda hdl och mot plastproduktens peri f era 

20 kantomrSde * 

2. Satt enligt patentkravet 1, dSir f ramstSllningen av plast- 
produkten sker medelst formgjutning, kSnnetecknat 
darav, att nSr nSmnda formhalvor intager ett fullt sammanfttrt 

25 lage inpressas det viskosa polymer iser bar a plastmaterialet 
inom ett mittenomrSde f6r den fMrdiga plastprodukten och i 
narheten av ett plastprodukten tilldelbart hSl. 

3. satt enligt patentkravet 1, dar f ramstailningen av plast- 
30 produkten sker medelst f ormpressning, dar i ett nastan fullt 

sammanfOrt lage fOr formhalvorna och en mellan formhalvorna 
darav bildad fOrsta kavitet tillfttres till namnda fOrsta 
kavitet en p& f^rhand bestamd volym av ett viskOst polymeri- 
serbart plastmaterial, varefter formhalvorna pressas samman 
35 till ett fullt sammanfOrt lage fGr att fOrdela namnda plast- 
material inom en mindre, en andra, kavitet, vars inre form 
motsvarar den yttre formen f5r den slutliga plastprodukten, 
varefter en polymerisering av plastmaterialet sker med form- 
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halvorna i ett fullt sammanfttrt lage^ kanneteck- 
n a t: dSrav, att namnda, viskttsa polymer! ser bar a, plastmat:e- 
rlal -tillfOres den fGrsta kaviteten Inom mittenomr&det ftSr 
den fardiga plastprodukten och i narheten av ett plastproduk- 
5 ten t±lldelat h&l. 

4. satt enligt patentkravet 3, kannetecknat 
darav, att namnda viskOsa plastmaterial, vid formhalvornas 
fOrskjutningsrttrelse mot ett fullt sammanfbrt lage, f5rdelas 
10. inom kaviteten i en riktning fr&n namnda h&l och mot plast- 
produktens peri f era kantomr&de. 

5* Satt enligt patentkravet 1, f5r f ramstallning av en 
symmetrisk skiva, kannetecknat darav, att 
15 plastmaterialet tillf5res kring ett centralt placerat hiil och 
att plastmaterialet sprider ut sig i en radiell riktning. 

6. Satt enligt patentkravet 1, kannetecknat 
darav, att till den ena formhalvan fastes som ett iniagg ett 

20 substrat, mot vilket det polymeriserbara plastmaterialet 
fastes. 

7. satt enligt patentkravet 1 eller 6, kanneteck- 
nat darav^ att substratets ena, kavitetsavgransande, yta 

25 uppvisar en mikrostruktur tackt av ett semiref lekterande 
skikt. 

8. satt enligt patentkravet 1, kannetecknat 
darav, att en andra formhalvas ena, kavitetsavgransande, yta 

30 eller ett iniagg uppvisar en mikrostruktur. 

9. satt enligt patentkravet 3, kannetecknat 
darav, att namnda andra kavitet, med en inre form anslutande 
sig till en yttre form fOr en skiva eller liknande, avgransas 

35 av en yttre cirkelring, orienterad vid ett perifert kantomrd- 
de, innan dtgarder vidtages fOr en polymer isering av ett 
Innestangt plastmaterial . 
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10. satt enligt patentkravet 6, kSnnetecknat: 
darav, att: namnda substrat fttrses med en yttre cirkelring- 
formad ds, fOrsedd med smala sp&r. 

5 

11, satt enligt patentkravet 9, kannetecknat 
darav^ att namnda yttre ring bildas medelst ljushardande 
dtgarder eller motsvarande. 

10 12. satt enligt patentkravet 1 eller 3, kanneteck- 
nat darav, att namnda viskOsa plastmaterial tillfores 
namnda kavitet under ett tryck och via ett cirkelformat 
ventilarrangemang . 



15 13. satt enligt patentkravet 3, kannetecknat 

darav, att namnda fOrsta och andra kaviteter ar satt a under 
ett undertryck tills formhalvorna forskjutits till namnda 
fullt sammanfOrda lage. 



20 14. satt enligt patentkravet 1 eller 2, kanneteck- 
nat darav^ att namnda kavitet ar satt under ett undertryck 
under en insprutning av det viskGsa plastmaterialet . 

15. Plastproduktf ormande arrangemang, dar den formade plast- 
25 produkten uppvisar i vart fall en, en mikrostruktur tillde- 

lad, yta, uppvisande i vart fall tvS, av ett fOrsta medel mot 
och fT&n varandra rSrligt anordnade formhalvor, varvid till 
en mellan formhalvorna bildad kavitet tillfSres en pii forhand 
bestamd volym av ett viskSst polymer iserbart plastmaterial, 
30 varefter en polymer isering av plastmaterialet sker och att 

efter namnda polymer isering av plastmaterialet bringas form- 
halvorna av namnda medel att f jarma sig fr&n varandra f5r att 
darmed kunna aviagsna en fardig polymeriserad plastprodukt, 
vars yttre form ansluter till den inre formen f5r den av 
35 formhalvorna bildade kaviteten, kannetecknat 

darav, att namnda, viskdsa polymer iserbar a, plastmaterial^ 
via ett andra medel, ar tillforbart kaviteten kring ett den 
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fardiga plastprodukten tillhtSrigt hSl och att namnda vlskOsa 
plastmaterlal brlngas att fOrdela sig i en riktning fr&n 
namnda h&l och mot plastproduktens perlfera kantomrSde. 



5 16. Arrangemang enligt patentkravet 15, dar f ramstailningen 
av plastprodukten sker medelst en f ormgjutning, k a n n e- 
t e c k n a t darav, att nar namnda formhalvor, medelst 
namnda fdrsta medel, Intager ett fullt samman£5rt lage In- 
pressas det vlskosa, polymerlserbara plastmaterlalet Inom 
10 mittenomrSdet fbr den fardiga plastprodukten och i narheten 
av ett plastprodukten tilldelbart hal. 

17. Arrangemang enligt patentkravet 15, dar f ramstailningen 
av plastprodukten sker medelst f ormpressning, dar i ett 

15 nastan fullt sammanfort lage for f ormhalvorna, medelst namnda 
forsta medel, och en mellan formhalvorna darav bildad forsta 
kavitet, infores till namnda forsta kavitet en pa forhand 
bestamd volym av ett viskost polymeriserbart plastmaterial, 
varefter formhalvorna, medelst namnda f5rsta medel, pressas 

20 samman till ett fullt sammanfort lage for att fordela namnda 
plastmaterlal inom en mindre, en andra, kavitet, vars inre 
form motsvarar den yttre formen f5r den slutliga plastproduk- 
ten, varefter en polymerisering av plastmaterlalet sker med 
formhalvorna i ett fullt sammanfort lage, kanneteck- 

25 n a t darav, att namnda, viskGsa, polymerlserbara, plast- 
materlal ar anpassat att tillfGra den f5rsta kaviteten inom 
mittenomrAdet fGr den fardiga plastprodukten och i narheten 
av ett plastprodukten tilldelat hAl. 

30 18. Arrangemang enligt patentkravet 17, kannetec k- 

n a t darav, att namnda visk5sa plastmaterlal, vid formhal- 
vornas f 5rskjutningsrorelse mot ett fullt sammanfort lage, ar 
anpassat att fordelas inom kaviteten i en riktning frSn 
namnda h^il och mot plastproduktens perifera kantomrdde. 

35 

19. Arrangemang enligt patentkravet 15, fOr f ramstailning av 
en symmetrisk skiva, kannetecknat darav, att 
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plastmaterialet tillfOres kring ett centralt placerat hSl och 
att plastmaterialet sprider ut slg i en radlell riktning. 

20- Arrangemang enllgt patentkravet 15^ kSnneteck- 
5 n a t darav^ att mot den ena formhalvan ar fast ett av plast 
format substrat, mot vllket det polymerlserbara plastmateria- 
let ar anpassat att fasta. 

21. Arrangemang enligt patentkravet 15 eller 20, k a n n e- 
10 tecknat darav, att substratets ena, kavitetsavgrans- 

ande, yta ar anpassad att uppvisa en mikrostruktur tackt av 
ett semiref lekterande sklkt. 

22. Arrangemang enligt patentkravet 15, kanneteck- 
15 n a t darav, att en andra formhalvas ena, kavitetsavgrans- 

ande, yta ar anpassad att uppvisa en mikrostruktur. 

23. Arrangemang enligt patentkravet 15, kannetec k- 
n a t darav, att namnda andra kavitet, med en inre form 

20 anslutande sig till en yttre form f5r en skiva eller liknan- 
de, ar anpassad att avgransas av en yttre cirkelring oriente- 
rad vid det peri f era kantomrSdet, innan dtgarder vidtages, 
via ett tredje medel, f5r en polymerisering av ett innestangt 
plastmaterial • 

25 

24. Arrangemang enligt patentkravet 15, kannetec k- 

n a t darav, att till namnda substrat eller iniagg ar appli- 
cerat en yttre ringformad as, den senare fOrsedd med ett 
flertal smala spSr. 

30 

25. Arrangemang enligt patentkravet 23, kannetec k- 

n a t darav, att namnda yttre cirkelring ar anpassad fOr att 
bildas medelst ljushardande Atgarder eller motsvarande. 

35 26. Arrangemang enligt patentkravet 15, kannetec k- 
n a t darav, att namnda viskOsa plastmaterial ar anpassat 
att, via andra medel, tillfiJras namnda kavitet under ett 
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anpassat Overtryck och via ett clrkel format: ventilarrange- 
mang. 

27. Arrangemang enligt patentkravet 17, kSnneteck- 
5 n a t: dSrav^ att nSmnda f5rsta och andra kaviteter ar av ett 
f jarde medel, satta under ett under-tryck under en tldsvarak- 
tighet dar formhalvorna blivit fSrskjutna till namnda fullt 
sammanf 6rda lage. 

10 28. Arrangemang enligt patentkravet 15 eller 16^ k a n n e- 
t e c k n a t darav, att namnda kavitet ar satt under ett 
undertryck under en insprutning av det viskOsa plastmate- 
rialet. 
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SAMMANDRAG 

1. satt att 14ta framstaila en plastprodukt med en mikro- 
strukturerad yta (3a), under utny-ttjande av ett plastpro- 
dukt formande arrangemang. Ndmnda arrangemang uppvisar i vart 
fall tv&, mot och fr&n varandra r5rligt anordnade, formhalvor 
(2, 3), varvid till en mellan formhalvorna blldad kavitet 
tlllf6res en p& fOrhand bestamd volym av ett viskOst polyme- 
riserbart plastmaterial (9), varefter en polymer isering av 
plastmaterialet sker. Efter nSmnda polymerisering av plast- 
materlalet (9') bringas formhalvorna att fjarma sig fr&n 
varandra fOr att darmed kunna aviagsna en fardig plastpro- 
dukt, vars yttre form ansluter till den inre formen for den 
av formhalvorna bildade kaviteten. Namnda, visk5sa polymeri- 
serbara, plastmaterial (9) tillfares kaviteten (6) kring ett, 
den fardiga plastprodukten tillh5rigt hSl (10a), och att 
namnda viskosa plastmaterial fordelas i en riktning fr^n 
namnda h&l (10a) och mot plastproduktens perifera kantomr^de. 



